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Portable communication device with an automatic operation-keeping system and method of 
keeping such a device in operation 



The present invention relates to a portable communication device equipped 
with an automatic operation-keeping system. The invention also relates to a method of 
keeping the device in operation, which permits to guarantee its almost permanent operation. 

The operation considered within the framework of the invention may be an 
5 active operation during which a communication actually takes place. However, the invention 
=□ more particularly relates to keeping the device in the standby mode, in which it waits for a 

^ communication. 

jtj The invention finds applications, in essence, in the domain of mobile 

II telephony, as well as that of portable computers equipped with a modem, 

f 10 

^ Document EP-A 0 607 919 discloses a portable telephone equipped with a 

^ surveillance system, which is capable of detecting a short break of power supply. The 

5 surveillance system is supplied with power by an auxiliary power source and is associated to 

^ 15 a memory intended to store the operating state of a main processing unit. After a short break 
of power supply the surveillance system permits to resume the running processing based on 
the stored operating state. 

When, on the other hand, the break of power supply exceeds a certain 
duration, it is considered a long power supply break and treated as a voluntary switch-off 
20 command. In that case, the stored data are no longer retained and the operation of the 

processing unit is initialized. The terms "in operation" and "out of operation" are used in the 
present text as being synonymous with an operating state of the device, active or standby, and 
a down state, respectively, where no communication whatsoever can take place. 

A device as presented above makes a large auxiliary power source necessary 
25 to enable the operation of the surveillance system and of the memory. Placing such a power 
source may constitute a considerable constraint, for reasons of imperative cost reduction and 
cumbersomeness of portable communication devices. 

On the other hand, when the device is without means for detecting short 
breaks in power supply, any break of power supply is treated as a voluntary switching off of 
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the device. The device thus remains out of operation until the user activates a command to 
voluntarily switch the device on. 

This situation is particularly annoying when the communication device is in a 
standby mode and when a break of power supply or another problem puts it out of operation 
without the user's knowing. Among the causes for accidentally putting a communication 
device out of operation may be mentioned, for example, a false contact, disconnection of 
batteries, result of a shock or a temporary disfunctioning of an element of the device. All 
these causes generally happen unnoticed by the user. 

In the case of a portable telephone, the interruption of the standby mode 
prevents the user from receiving a call. 

A certain number of portable telephones comprise a means which permits to 
program a time or a time of day at which the device starts functioning automatically. This 
programming permits to put the telephone in the standby mode, for example, at the time of 
day when a call is awaited. Also in this case the user is not safe from the fact that the device 
is put out of operation by accident, which occurs after the standby mode, and equally runs the 
risk of missing the call waited for. 




The present invention has for its object to propose a system that permits to 
avoid the problems mentioned above. 

It is a particular object of the invention to propose a communication device 
that is capable of being kept in a standby mode in a more reliable manner. 

It is also an object to propose an operation-keeping system, which has a very 
low power consumption. 

Finally, it is an object of the invention to propose a system that can be 
installed in portable telephones at less cost. 

To attain these objects, it is more precisely an object of the invention to 
provide a communication device with a operation-keeping system, comprising: 

a main power source, 

a processing unit supplied with power by the main power source, 
means for starting the device at a programmable start time. 
In accordance with the invention, the device further includes: 

a clock associated to an auxiliary power source, to produce a current time, and 
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means for automatically and periodically updating a start time after said 
current time, the electric power supply of the updating means being ensured 
solely by the main power source. 

It is appropriate to point out here that the terms "start time" are used to 



5 indicate above all a start instant and do not necessarily imply a calculation of the time of day. 
The time may be expressed in days, it is true, but also in hours, minutes and/or seconds. The 
time may also be expressed in another unit linked, for example, with a clock pulse count. 

The automatic programming means for programming a start time after the 
current time, which means may be included in the processing unit, are only supplied with 
10 power when the processing unit is in operation. Their power consumption is not supported by 
the auxiliary power source. The clock, on the other hand, is not affected when the processing 
=fi unit is put out of operation. 

jij] When the device is put out of operation by accident, and particularly the 

[0 processing unit, the automatic programming means cease to postpone the start time. Thus the 

ifl 15 current time, which evolves with the uninterrupted operation of the clock, may reach the last 
^ programmed start time. A new start is then provoked. . 

□ Between the instant at which the device is put out of operation by accident and 

\U the instant of the new start, the electric power consumption is, in essence, the consumption 

necessary for the operation of the clock. The power necessary for the operation of the clock is 
1=* 20 particularly small and may be supplied by a very simple auxiliary power source. This is, for 
example, an electric capacitor that is charged by the main power source during the normal 
operation of the device. 

In a particular embodiment of the device, the device may comprise a register 
for storing the start time. This register is updated by automatic updating means to a time D, 
25 so that D = t+N, where N is a time value higher than or equal to an updating interval and 
where t is the current time. The interval is understood to mean the duration separating two 
successive updates, but does not of necessity imply that this duration is regular. 

By way of example it is possible to reprogram the start time D every second 
by adding each time 2 seconds to the current time to obtain the new start time. 
30 When the value of time added to the current time is higher than the update 



interval of the time D, an automatic start may be avoided as long as the normal operation of 
the device is not interrupted. For that matter, the choice of the value of time N permits to fix 
the maximum duration during which the device runs the risk of being put out of operation 
after an accidental stop. 
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To reduce the probability of receiving a communication during an accidental 
interruption of the operation, the value of time N added to the current time is preferably 
chosen to be low, for example, of the order of one or two seconds, and the update interval of 
the time is chosen to be high (every second, for example). 

Here it may be observed that the operation-keeping system according to the 
invention is not a system that absolutely bans the accidental stop of the communication 
device, but permits to reduce the duration of the interruption of the operation to a value that is 
sufficiently low for the interruption not to have any impact on the user. 

The invention also relates to a method of keeping a communication device in 
operation after it has been stopped accidentally, in which: 



when the communication device is in operation, an automatic programmable 
start time is regularly updated to come after a current time, and in which 
when the communication device is stopped by accident, a new start is 
automatically made the moment when a current time established by a 
permanent clock coincides with the previously updated start time. 
As indicated above, an accidental stop is understood to be a stop provoked, for 



example, by an power line disturbance, by a disfunctioning of a circuit or by any other cause 
that may escape the user's intention. 

However, a voluntary stop may also be effected by the user, for example, by 
activating a control provided for this purpose. In that case, no new automatic start is effected. 
For this purpose, after a voluntary stop of the device, it is possible, for example, to interrupt 
the operation of the clock or to cancel the contents of a register provided for containing the 
programmed times of the starts. 

Other characteristic features and advantages of the invention will appear from 
the description that follows with reference to the appended drawing Figures. This description 
is given for purely illustrative and non-limitative reasons. 

Fig. 1 is a diagrammatic representation of the main elements of a 
communication device in accordance with the invention, and 

Fig. 2 is a flow chart illustrating the operation of a device in accordance with 

the invention. 
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Fig. 1 shows a processing unit 10 of a communication device such as a 
portable telephone. 

The processing unit 10, for example, a microprocessor, comprises a first part 
12 fed solely by an electric battery 14 which forms a main power source. The first part 12 
ensures the main processing functions relating to the communication. These functions 
belonging to telephony are known per se and are thus not described here. The first part 12 
also forms in the illustrated example the means for updating the start time. 

The operation of the first part 12 of the processing unit is suspended after an 
accidental stop, such as in particular a stop resulting from a temporary power cut (power line 
disturbance) of the main power source. 

A switch 18 that can be activated by the user is provided for starting the 
communication device and, in particular the first part 12. The switch is activated by the user 
notably to restart the device after a voluntary stop. It may be observed that the switch 18 is 
associated to start means 16. These means, of which the operation will be discussed at a later 
stage, also permit to restart the device automatically after an accidental stop. 

A second part 20 of the processing unit is fed either by the main power source 
14 during normal operation, or by an auxiliary power source 22 in case the main source is cut 
off. It comprises, in essence, a clock 24. The second part 20 is comparable to a standby 
system intended to induce an automatic start of the communication device, and more 
particularly of the first part 12, after an accidental disconnection of the power supply. The 
second part, that is to say, the standby part, can also be used for inducing the start of the 
device at a time programmed by the user. 

The clock 24 of the second part, which may be different from a clock (not 
shown) of the first part 12, is preferably a low-frequency clock to limit its power 
consumption. By way of example, a clock having a frequency of 32 kHz may function with a 
current that is as low as 25 mA. 

With such a low power consumption, it is not necessary to expressly provide 
an auxiliary power supply source. In the example of the Figure, a capacitor 22 represents the 
sum of the electric capacitances which normally exist in a communication device such as a 
portable telephone. They are, for example, filter capacitances which are there for the main 
power source. The capacitor 22 thus constitutes here the auxiliary power source. 

A first register 26 connected to the clock 24 contains a value that represents a 
current time. The contents of this register are continuously renewed or incremented by the 
clock, even when the communication device is stopped accidentally. 



PHFR00O036 ^ 

6 14.03.2001 
A second register 28 is provided for containing an automatic start time. In the 
figure one may notice that this register is linked to the first part 12 of the processing unit. 
This processing unit is programmed for periodically renewing the contents of the second 
register 28 and carrying same to a value that corresponds to a time later than the current time 
5 contained in the first register 26. 

Finally, the two registers 26, 28 are connected to the start means 16. The start 
means 16 include a comparator for comparing the contents of the two registers 26 and 28 and 
prompt the start of the device if the values turn out to be the same. The prompting caused by 
the means 16 is then equivalent to the external switch 18 being turned on by the user. 
10 It should be observed here that the Fig. 1 distinguishes the various elements of 

the device by being based, in essence, on their function in order to simplify the description 
! fi thereof. However, the various functions of comparing the contents of the registers etc. may 

;?j be accomplished by simply programming a microprocessor of the processing unit 10. 

■O The use of the invention is particularly economic for portable telephones, 

Si 

jjj 15 which comprise a delayed start system that permits to put them in the standby mode on the 
basis of a time or a time of day selected by the user. These telephones are already equipped 
j 3 with start means 16 mentioned earlier. It is then sufficient to program the processing unit and, 

U more particularly, the first part 12, so that the start time is periodically renewed when the 

telephone is in operation. 
20 Fig. 2 described hereinafter summarizes the operation of a device in 

accordance with the invention. 

A first step represented by box 100 corresponds to starting the communication 
device. This corresponds to a command from the switch 18 of Fig. 1 by the user. The device 
is then, either in the effective communication mode or in a standby mode, waiting for a 
25 communication. The initial start 100 may also result from a delayed start whose time will 
have been programmed by the user beforehand (if this function is available). 

A second step operated by the processing unit is represented by box 102. This 
step corresponds to the activation of the clock 24 (Fig. 1) of the surveillance system and to 
the loading in the second register 28 (Fig. 1) of a value D that corresponds to t+N, where t is 
30 the current time and N is an increment by 2 sec, for example. 

A following box 104 corresponds to the normal operation of the processing 
unit and, in particular, of the first part of this unit. The box 104 is running in parallel with a 
box 1 06, which corresponds to a new update of the value contained in the second register. 
The update is made periodically by the first part of the processing unit. As long as the first 
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part of the processing unit operates in normal fashion, the programmed start time (and 
without a renewed stop) is not reached by the count of the clock. 

The operation may be stopped by the user by voluntarily deactivating the 
surveillance system. This command, indicated by reference 108, ends in a stop 1 10. In this 
case no new automatic start is possible without the user's voluntary intervention. 

Box 112 corresponds to the elapse of the programmed time in the second 
register. This means that the current time has become identical with the programmed start 
time. This situation only occurs when the second register stops being updated, that is to say, 
after an accidental stop of the device, which suspends the operation of the first part of the 
processing unit. The result is a new automatic start indicated by box 116. 



